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What is claimed is: 



CLAIMS 



An SRAM memory cell comprising: 

a firsbRull-up transistor having a first substrate, a first source, a first gate coupled 
to a first node, ahd a first drain coupled to a second node, said first source being 
coupled to a first volrage input through parasitic resistance of said first substrate; 



a first pull-down transferor having a second drain coupled to said second node, a 
second gate coupled to said firsr^pde, and a second source coupled to a second 
voltage source; and \ 

an input line coupled to said first noj2or providing a signal to said memory cell 
to change said memory cell from a first logic state to a second logic state. 



2. The memory cell of claim 1, wherein said input fb^e comprises an access 
transistor having one terminal coupled to said first node, aether terminal coupled to a 
column line and an access gate coupled to a row line. 
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An SRAM memory cell comprising: 

,a first pull-up transistor having a first substrate, a first source, a fifst gate coupled 
to a first rtode, and a first drain coupled to a second node, said first source being 
coupled to a fi^ voltage input through parasitic resistance of said first substrate; 

a first pull-abwn transistor having a second drain coupled to said second node, a 
second gate coupled to^aid first node, and a second source coupled to a second 
voltage input; 

a second pull-up transistbr having a second substrate, a third source, a third gate 
coupled to said second node, and astjiird drain coupled to said first node, said third 



source being coupled to said first voltac 
second substrate; 



>ut through parasitic resistance of said 



a second pull-down transistor having ^fourth drain coupled to said first node, a 
fourth gate coupled to said second node; and a fou^fj^purce coupled to said second 



15 J 



voltage input; and 

an input line coupled to said first and second hbfteMor providing a signal to said 
memory cell to change said memory cell from a first logic stabe to a second logic state. 




U 4. The memory cell of claim 3, wherein said first substrate and^id second 
% substrate are portions of a single substrate. 
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An SRAM memory cell comprising: 

substrate assembly having at least one semiconductor layer; 

5 a firsf^emiconductor structure formed within said at least one semiconductor 

layer, said first semiconductor structure being coupled to a first voltage input; 



10, 



a first pull-up trat^sistor formed in said first semiconductor structure, said first 
pull-up transistor comprisihq a first gate, a first source and a first drain, said first source 
being coupled to said first semiconductor structure such that said first source is coupled 
to said first voltage input throug\parasitic resistance of said semiconductor structure; 
and 



15 



a first pull-down transistor formedHn $j 
first pull-down transistor comprising a secorjd, 
source coupled to a second voltage input, 
drain. 



and 




t least one semiconductor layer, said 
te coupled to said first gate, a second 
second drain coupled to said first 



^access transistor formed in 



I;* 6. The memory cell of claim 5, further comprising 

□ said at least one semiconductor layer having one term n^coupled to said first and 
second drains, another terminal coupled to a column line andean access gate coupled 
to a row line. 



7. The memory cell of claim 5, wherein said at least one semiconductor layer 
comprises P-type semiconductor material, and wherein said semicond\ctor structure 
comprises an N-type well. 
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An SRAM memory cell comprising: 

a substrate assembly having at least one semiconductor layer; * 
a first semiconductor structure and a second semiconductor structure formed 
within skid at least one semiconductor layer, said first and second semiconductor 
structures\being coupled to a first voltage input; 

a firsroull-up transistor formed in said first semiconductor structure, said first 
10 pull-up transistor comprising a first gate, a first source and a first drain, said first source 
being coupled to s&d first semiconductor structure such that said first source is coupled 
to said first voltage injsyjt through parasitic resistance of said first semiconductor 
structure; 

_ a first pull-down transistor formed in said at least one semiconductor layer, said 

15 3 first pull-down transistor comprising a second gate coupled to said first gate, a second 
2 source coupled to a second voltage input, and a second drain coupled to said first 
p drain; 

j a second pull-up transistor fon^ed in said second semiconductor structure, said 

" second pull-up transistor comprising a third gate^-a third source and a third drain, said 
20 ^ third source being coupled to said second\ehiicondifCtor structure such that said third 

\Z source is coupled to said first voltage input through parasitic resistance of said second 

jlif semiconductor structure; and / .J 

□ a second pull-down transistor forme v d4rTsaidvat least one semiconductor layer, 

said second pull-down transistor comprising a fourth gate coupled to said third gate, a 
25 fourth source coupled to said second voltage input, anaa/Surth drain coupled to said 
third drain. 



9. The memory cell of claim 8, wherein said at least one semiconductor layer 
comprises P-type semiconductor material, and wherein said first ana second 
semiconductor structures each comprise an N-type well. \ 
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s tQ. The memory cell of claim 8, wherein said first semiconductor structure and said 
secoh<semiconductor structure form portions of a single semiconductor structure. 

1 1 . The memetjy cell of claim 10, wherein said at least one semiconductor layer 
comprises P-type semiconductor material, and wherein said first semiconductor 
structure comprises an NRy^e well. 

12. The memory cell of claim s/fbf^fi^ comprising: 

a first access transistor formed in' said at least one semiconductor layer having a 
first terminal coupled to said first and^s&dnd^i^n a second terminal coupled to a 
first column line and a first access gate coupled toWo^ jine; and 

a second access transistor formed in said at laa^>qne semiconductor layer 
having a third terminal coupled to said third and fourth drains>qfourth terminal coupled 
to a second column line and a second access gate coupled to saicKow line. 
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<|3. An SRAM memory array comprising: 

a plurality of memory cells arranged in rows and columns, each of said memory 
cells bpmprismg: 

a first pull-up transistor having a first substrate, a first source, a first gate 
couj^ed to a first node, and a first drain coupled to a second node, said first 
source^being coupled to a first voltage input through parasitic resistance of said 
first substrate; 

a first pull-down transistor having a second drain coupled to said second 
10 node, a secorid gate coupled to said first node, and a second source coupled to 

a second voltage input; 

a second pfcrtl-up transistor having a second substrate, a third source, a 
Q third gate coupled to^said second node, and a third drain coupled to said first 

J node, said third source\eing coupled to said first voltage input through parasitic 

1 §f resistance of said seconcPsubstrate; 

j a second pull-down transistor having a fourth drain coupled to said first 

l~ node, a fourth gate coupled to said second node, and a fourth source coupled to 

j;* said second voltage input; / 

a first access transistor having a fir^t terminal coupled to said first and 

^ to a first column line and a first access 

1: 3 gate coupled to a row line; 

a second access transistor having a thiMieuriinal coupled to said third 
and fourth drains, a fourth terminal coupled to^ Wcond column line and a 
second access gate coupled to said row line; a\ 
25 a memory decoder coupled to said plurality of memor^seells for accessing each 

of said plurality of memory cells via said respective ones of a plurality of said row lines 
and respective ones of a plurality of said first and second column ftaes. 



20^ 



14. The memory array of claim 13, wherein said first substrate and s\id second 
substrate form portions of a single substrate. 
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15T""^Tbej^ of claim 14 t wherein said memory array comprises a plurality 

of said rows, and whereineacFT^fsaid firsthand second pull-up transistoVs making up 
each of said rows of memory cells share' a cornrTtor^bsjfgte. 
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1a An SRAM memory array comprising: 

a plurality of SRAM memory cells arranged in rows and columns and formed on 
a substrate assembly comprising at least one semiconductor layer, each of said 
plurality o( memory cells comprising: 

a first semiconductor structure and a second semiconductor structure 
formed vvithin said at least one semiconductor layer, said first and second 
semiconductor structures being coupled to a first voltage input; 

a first pull-up transistor formed in said first semiconductor structure, said 
first pull-up transistor comprising a first gate, a first source and a first drain, said 
first source being coupled to said first semiconductor structure such that said first 
source is coupled to skid first voltage input through parasitic resistance of said 
first semiconductor strucWe; 

a first pull-down translator formed in said at least one semiconductor 
layer, said first pull-down transistor comprising a second gate coupled to said 
first gate, a second source couplec 
drain coupled to said first drain; / 

a second pull-up transistor formed in said second semiconductor 
structure, said second pull-up transistor comprising a third gate, a third source 
and a third drain, said third source^b^ffg counted JtQ said second semiconductor 



vto 



a second voltage input, and a second 



structure such that said third source is coupled 
parasitic resistance of said second semiconductor 
a second pull-down transistor formed in saji 
layer, said second pull-down transistor comprising a fouHh 



irst 



voltage input through 
cture; 

east one semiconductor 
gate coupled to said 



third gate, a fourth source coupled to said second voltage n^put, and a fourth 
drain coupled to said third drain; 

a first access transistor formed in said at least one semiconductor layer 
having a first terminal coupled to said first and second drains, a second terminal 
coupled to a first column line and a first access gate coupled to a row line; 



29 of 42 




Attorney Docket No. - MIO042PA/97-1097 

a second access transistor formed in said at least one semiconductor 
layer having a third terminal coupled to said third and fourth drains, a fourth 
strminal coupled to a second column line and a first access gate coupled to a 
row line; and 

a memor^xtecoder coupled to said plurality of memory cells for accessing each 
of said plurality of mehqory cells via respective ones of a plurality of said row lines and 
35 respective ones of a plurality of said first and second column lines. 

17. The memory array of claim l^whefeir^said first substrate and said second 
substrate form portions of a single substrate. 

; 3 18. The memory array of claim ^^wHajpirf^ least one semiconductor layer 
SI = comprises P-type semiconductor material, and whereh^s^id first semiconductor 
structure comprises an N-type well. 



19. The memory array of claim 18, wherein said memory array comprises a plurality 
of said rows, and wherein each of said first and second pull-up transists^rs making up 
each of said rows of memory cells share said N-type well. 
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A computer system comprising: 
a memory array, said memory array comprising: 

a plurality of memory cells arranged in rows and columns, each of said 
m&xiory cells comprising: 

a first pull-up transistor having a first substrate, a first source, a first 
gfcrte coupled to a first node, and a first drain coupled to a second node, 
saicKfirst source being coupled to a first voltage input through parasitic 
resistance of said first substrate; 

a TtRst pull-down transistor having a second drain coupled to said 
10 second nodV a second gate coupled to said first node, and a second 

source coupleckto a second voltage input; 
; 3 a second pull-up transistor having a second substrate, a third 

: S source, a third gate ^upled to said second node, and a third drain 

J f coupled to said first node, said third source being coupled to said first 

1 5N voltage input through paretic resistance of said second substrate; 

a second pull-down Vansistor having a fourth drain coupled to said 
!!* first node, a fourth gate coupled tp/said second node, and a fourth source 

M coupled to said second voltage input; 

?5 a first access transistor having a first terminal coupled to said first 

2d 3 and second drains, a secoraterminaKp^pled to a first column line and a 

first access gate coupled to a row line; 

a second access transistor havii \g 
third and fourth drains, a fourth terming I a 
and a second access gate coupled to said 
25 a memory decoder coupled to said plurality of memVy cells for accessing 

each of said plurality of memory cells via respective ones of asolurality of said 
row lines and respective ones of a plurality of said first and second column lines; 
and 



tird terminal coupled to said 
to a second column line 

row " 
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1 amicfDpreGessom communication with each of said plurality of memory cells 
30 via said memory decoder. / 
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A computer system comprising: 

a memory array formed on a substrate assembly comprising at l£ast one 
semiconductor layer, said memory array comprising: 

a plurality of memory cells arranged in rows and columns, each of said 
memcty cells comprising: 

a first semiconductor structure and a second semiconductor 
stru^sture formed within said at least one semiconductor layer, said first 
and second semiconductor structures being coupled to a first voltage 
input; 

10 a firstoull-up transistor formed in said first semiconductor structure, 

_ said first pull-upytransistor comprising a first gate, a first source and a first 

Q drain, said first scwce/oeing coupled to said first semiconductor structure 

= i such that said first s^rce is coupled to said first voltage input through 

H parasitic resistance ©f said first semiconductor structure; 

3'* /\ ^ 

15 J a first pull-down transistor formed in said at least one 

..z y ^ 

semiconductor layer, said first pull-down transistor comprising a second 

^ gate coupled to said first gate, a second source coupled to a second 

U voltage input, and a seconchclfain coupled to said first drain; 

a second pull-up transistor formed in said second semiconductor 

203 structure, said second pull-up transistor comprising a third gate, a third 

source and a third drain, said third sourckbeing coupled to said second 

semiconductor structure such that said third\source is coupled to said first 

voltage input through parasitic resistance of s^id second semiconductor 

structure; 

25 a second pull-down transistor formed in saftl at least one 

semiconductor layer, said second pull-down transistor comprising a fourth 
gate coupled to said third gate, a fourth source couplecMo said second 
voltage input, and a fourth drain coupled to said third draft 
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a first access transistor formed in said at least one semiconductor 
laVer having a first terminal coupled to said first and second drains, a 
secontfJerminal coupled to a first column line and a first access gate 
coupled to^a row line; 

a secontkaccess transistor formed in said at least one 
semiconductor layeNhaving a third terminal coupled to said third and 
fourth drains, a fourth terminal ccfupledjpa second column line and a first 
access gate coupled to a row line; 

a memory decoder coupled to saidlplurfrtify of memory cells for accessing 

tive ones of a plurality of 
first and second column 



49; 



each of said plurality of memory cells via Isafi 
said row lines and respective ones of a plur; 
lines; and 

a microprocessor in communication with each 
via said memory decoder. 




of memory cells 
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A method of fabricating an SRAM memory cell comprising the steps of: 
>roviding a substrate assembly having at least one semiconductor layer; 
fobbing a first semiconductor structure within said at least one semiconductor 

layer; 

5 forming a^fjrst source and a first drain of a first pull-up transistor in said first 

semiconductor structure; 

forming a secondvsource and a second drain of a first pull-down transistor in said 
at least one semiconductoriayer; 

forming a first contact an^a second contact within said first semiconductor 
10 structure; 

q forming a first gate for said first |5t^l-up transistor and a second gate for said first 

^ pull-down transistor; 

coupling said first drain to said secon^kJraii 
jl coupling said first gate to said second gate; 

15; coupling said first source to one of said first and^aoj^l contacts such that with 

v. the other of said first and second contacts coupled to a fiHst^oltage input said first 
hi source is coupled to said first voltage input through para^fic resistance of said first 
^ semiconductor structure. 
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a 7 ? 

A method of fabricating an SRAM memory cell comprising the steps of: 
providing a substrate assembly having at least one semiconductor layer; 
fonriing a first semiconductor structure and a second semiconductor structure 
within saicPat least one semiconductor layer; 
5 forming^ first source and a first drain of a first pull-up transistor in said first 

semiconductor stnjcture; 

forming a second source and a second drain of a first pull-down transistor in said 
at least one semiconductor layer; 

forming a third source and a third drain of a second pull-up transistor in said 
10 second semiconductor structure; 
Z2 forming a fourth source\nd a fourth drain of a second pull-down transistor in 

; =J said at least one semiconductor 

forming a first contact and a &fcond contact within said first semiconductor 
i l structure; 

15 ^ forming a third contact and fourth "tontact within said second semiconductor 

« structure; 

lZ forming a first gate for said first pull-up transistor, a second gate for said first 

N pull-down transistor, a third gate for said second pull-up transistor and a fourth gate for 
R said second pull-down transistor; 
2CH coupling said first drain to said second drain and said third drain to said fourth 

drain; \ r\ 

coupling said first gate to said second gate and s^HAjmi gate to said fourth 

gate; ]\7 

coupling said first source to one of said first and secormScontacts such that with 
25 the other of said first and second contacts coupled to a first voltage input said first 
source is coupled to said first voltage input through parasitic resistance of said first 
semiconductor structure; and \ 

coupling said third source to one of said third and fourth contacts\uch that with 
the other of said third and fourth contacts coupled to said first voltage inpiXsaid third 
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30 Wjrce is coupled to said first voltage input through parasitic resistance of said second 
semiconductor structure. 

A \, & 

^34. The mettjod of claim 33T, wherein said first substrate and said second substrate 
form portions of a simj{e substrate. 

The method of claim ^^vherein said at least one semiconductor layer 
comprises P-type semiconductor material, and wherein said first semiconductor 
structure comprises an N-type well. 

n ?6. The method of claim $3 t wherein said at least of 
)=5 comprises P-type semiconductor material, and wherein e£ 

""'4 

: ~ semiconductor structures comprise an N-type well. 



liconductor layer 
^said first and second 
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^f>\ A method of fabricating an SRAM memory array comprising: 

providing a substrate assembly having at least one semiconductor layer; 
forhung a plurality of memory cells arranged in rows and columns, each of said 
plurality of memory cells fabricated according to the following steps: 

foirning a first semiconductor structure within said at least one 
semiconductor layer; 

forming^ second semiconductor structure within said at least one 
semiconductor layer; 

forming a firstssource and a first drain of a first pull-up transistor in said 
first semiconductor structure; 

forming a second source and a second drain of a first pull-down transistor 
in said at least one semiconductor layer; 

forming a third source and a third drain of a second pull-up transistor in 



154 



203 



25 



said second semiconductor structure; 



forming a fourth source and^a' fourth drain of a second pull-down transistor 
in said at least one semiconductor layer; 

forming a first terminal and a seconcj )6rminal of a first access transistor in 
said at least one semiconductor l^er; 

forming a third terminal and a fourth ternftn#T)of a second access 
transistor in said at least one semiconductor laven 

forming a first contact and a second contact wjthin said first 
semiconductor structure; 

forming a third contact and fourth contact within saicKsecond 
semiconductor structure; 

forming a first gate for said first pull-up transistor, a second gate for said 
first pull-down transistor, a third gate for said second pull-up trans^or, a fourth 
gate for said second pull-down transistor, a first access gate for said \rst access 
transistor, and a second access gate for said second access transistor;^ 
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coupling said first drain to said second drain and said third drain to said 
30 \fourth drain; 

coupling said first gate to said second gate and said third gate to said 
fourtPhgate; 

coupling said first terminal to said first and second drains; 
coupHng said third terminal to said third and fourth drains; 
35 couplingssaid first source to one of said first and second contacts such 

that with the otheKof said first and second contacts coupled to a first voltage 
input said first sources coupled to said first voltage input through parasitic 
resistance of said first semiconductor structure; 
n coupling said third source to one of said third and fourth contacts such 

40 3 that with the other of said thtfd and fourth contacts coupled to said first voltage 

s i input said third source is coupled to saidjfirsl voltage input through parasitic 

J : resistance of said second semiconductor structure; • 

H coupling said first and second access gates of each of said plurality of memory 

cells to respective row lines; I / 

4$* coupling said second terminals of eae^Gf^aip plurality of memory cells to 

U respective first column lines; and I 

coupling said fourth terminals of each of said pll 
^ 3 respective second column lines. 

j3tf. The method of claim 27, wherein said first substrate and said second substrate 
form portions of a single substrate. 



of memory cells to 



2i 



JJ#. The method of claim 36f, wherein each of said first and seconcrpull-up transistors 
making up each of said rows of memory cells share said N-type well. 
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A method of fabricating a computer system comprising the steps of: 
providing a memory array formed on a substrate assembly comprising at least 
one semiconductor layer, said memory array comprising: 

a plurality of memory cells arranged in rows and columns, each of said 
memory v cells comprising: 

a first semiconductor structure and a second semiconductor 
structite formed within said at least one semiconductor layer, said first 
and second semiconductor structures being coupled to a first voltage 
input; 

1 0 a first pbjl-up transistor formed in said first semiconductor structure, 

_ said first pull-up thansistor comprising a first gate, a first source and a first 

Q drain, said first source being coupled to said first semiconductor structure 

s J such that said first source is coupled to said first voltage input through 

H parasitic resistance of said first semiconductor structure; 

1 5 J a first pull-down transistor formed in said at least one 

^ semiconductor layer, said first pull-down transistor comprising a second 

gate coupled to said first gate, a second.source coupled to a second 
il voltage input, and a second drain coupled to said first drain; 

a second pull-up transi^toieffrited in said second semiconductor 
203 structure, said second pull-up transistor comprising a third gate, a third 

source and a third drain, said third source 
semiconductor structure such that said third 
voltage input through parasitic resistance of 
structure; 

25 a second pull-down transistor formed in said atOeast one 

semiconductor layer, said second pull-down transistor cbmprising a fourth 
gate coupled to said third gate, a fourth source coupled to\aid second 
voltage input, and a fourth drain coupled to said third drain; 



joupled to said second 
irce is coupled to said first 
^second semiconductor 
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a first access transistor formed in said at least one semiconductor 
30 \ layer having a first terminal coupled to said first and second drains, a 

:ond terminal coupled to a first column line and a first access gate 
coupl^dvto a row line; 

a secoqd access transistor formed in said at least one 
semiconductor la^etr having a third terminal coupled to said third and 
35 fourth drains, a fourth terminal coupled*ftf& second column line and a first 

access gate coupled to a row line; 

a memory decoder coupled to said plurality of memory cells for accessing 
each of said plurality of memory cells via respebtiyg ones of a plurality of said 
^ row lines and respective ones of a plurality of said qrst$nd second column lines; 

403 and 

S! ; providing a microprocessor in communication with each of saichgjurality of 

memory cells via said memory decoder. 
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